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Developing a Scalable Data-Driven Decision-Making Tool
for Smart Destination Management
Introduction
As tourism surged until the onset of the COVID-19 pandemic in early 2020, there were growing
concerns of overtourism – a phenomena of unsustainable and excessive tourism which affects the
livelihoods of local communities and the resources upon which tourism is based (Dodds & Butler,
2019). Impacts have included increased crowding, congestion, resident backlash, housing
affordability issues and a lack of authenticity of travel experiences (Dodds & Butler, 2019). These
“externalities of tourism have become increasingly visible over the last decade, manifesting
themselves in anti-tourism demonstrations in popular destinations” (Alexis, 2017, p. 288). Despite
the estimated 78% drop in tourism arrivals and a loss of US $1.2 trillion in export revenues in 2020
due to the COVID-19 pandemic (Sigala, 2020), overtourism has not been rendered an issue of the
past. As the tourism industry works towards recovery, it is more important than ever for
destinations to build back in a more sustainable and regenerative way while keeping the health and
safety of visitors and residents’ a top priority (Abbas et al., 2021; Assaf & Scuderi, 2020).
As a result of these growing tourism planning and development concerns, Destination Marketing
Organizations (DMO’s), responsible for the marketing and the promotion of a tourism region, have
been increasingly called upon to take on greater destination management responsibilities
(Bornhorst et al., 2010; d’Angella & Go, 2009; Dodds, 2010; Dredge, 2016; Pearce, 2015; Pike,
2004; Presenza et al., 2005; Ritchie & Crouch, 2003; Sheehan et al., 2016; Volgger & Pachlaner,
2014; Wang & Pizam, 2011). More specifically, as technological advancements in Information
Communication Technologies (ICTs) have surged in recent years (Chen et al., 2014), DMO’s have
been challenged to embrace Big Data in making “smart”, data-driven, destination management
decisions (Boes et al., 2016; Buhalis & Amaranggana, 2013, 2015; Del Vecchio et al., 2018;
Gretzel et al., 2015; Ivars-Baidal et al., 2019; Lamsfus & Alzua-Sorzabal, 2013; Xiang et al., 2015).
To become smart destination managers, Sheehan et al. (2016) notes that DMO’s must be able to
effectively gather, extract, analyze, and disseminate knowledge to internal and external
stakeholders. However, it has been widely recognized that Destination Marketing Organizations
(DMOs) continue to struggle to obtain adequate and reliable data and, specifically those
representing smaller regions, often lack the internal capacity to perform the analyses required to
become smart destinations (Dodds & Butler, 2019; Dredge, 2016; Gretzel et al., 2006).
There is, therefore, an opportunity to bring this intelligence into the hands of DMO’s. One such
solution is the destination management information system (DMIS) – a decision support system,
founded on Big Data, to support DMO’s in making data-driven management decisions (Buhalis &
Amaranggana, 2013; Fuchs et al., 2013, 2014; Höpken et al., 2011, 2015; Ritchie & Ritchie, 2002;
Trunfio & Della Lucia, 2019). To date, however, the existing literature on DMIS applications
comprises primarily of single case studies on best practice “smart” destinations. Specifically, there
has been little focus on the development of a scalable and transferable DMIS to DMO’s of all sizes.
The question of this research, therefore, is how can tourism destinations of all sizes access more
comprehensive data to make smart destination management decisions? The objectives of this study
were twofold: (1) to identify DMO’s current data-driven decision-making practices and barriers;
and (2) to utilize this knowledge to develop and test a Canadian DMIS prototype that can
foreseeably be transferred and scaled to multiple destinations at a regional, provincial, and country
level to support smart destination management decisions.

Literature Review
According to Hao & Song (2016) and Pflaum & Gölzer (2018), products across a wide range of
industries have gradually shifted from technology driven to data driven and data driven innovation
is now the key for corporate innovation practices. As Hao et al. (2019) suggest, Big Data can be a
new competitive advantage for organizational performance. Within the tourism industry, “smart”
destinations have been found to have increased innovation and decision-making capabilities (Boes
et al., 2016). Thus, there is a need for DMOs to leverage Big Data, particularly so that they may
develop capabilities to understand relationships and perform predictions.
While the need for “smart” destination management has been increasingly argued for in recent
years (Boes et al, 2016; Buhalis and Amaranggana, 2013, 2015; Del Vecchio et al, 2018; Gretzel
et al, 2015; Ivars-Baidal et al, 2019; Lamsfus and Alzua-Sorzabal, 2013; Xiang et al, 2015), few
studies have explored how smart destination management is to be achieved apart from Höpken et
al.’s (2011) Knowledge Destination Framework Architecture (see figure 1). Höpken et al.’s (2011)
framework proposes that smart destination management is achieved through a two layered process:
(1) knowledge generation in which the data required for destination management is identified,
extracted, housed, and harnessed and (2) knowledge application in which the data is visualized
and interpreted via a Destination Management Information System (DMIS) (Höpken et al., 2011).
The DMIS has been proposed in the literature as a decision-support system, backed by Big Data
and analytical technologies, to aid DMOs in the process of understanding, weighing, and selecting
a course of action across a wide range of management decisions (Höpken et al., 2011). To date,
however, there have been few applications of Destination Management Information Systems
(DMISs) presented in the literature save for a selection of case studies on best practice “smart”
destinations. While the existing literature has supported the utility of DMISs in smart destination
management and provided a guide for future DMIS development, Höpken et al.’s (2011)
Knowledge Destination Framework Architecture has yet to be applied to a scalable DMIS tool.

Figure 1. Höpken et al.’s (2011) Knowledge Destination Framework Architecture

Methodology
The current study was conducted over three phases. First, to gain a thorough understanding of the
data challenges experienced by DMO’s, in-depth interviews were conducted with nine local,
regional, and provincial DMO representatives. Questions aimed to identify current data collection,
analysis, and decision-making practices as well as barriers within these domains. Using the
findings from the interviews, a nation-wide survey was developed and distributed amongst roughly
120 Canadian DMO’s of all sizes to understand the issues on a larger scale. A total of 42 DMO’s
responded representing a 35% response rate. Descriptive statistics were generated in SPSS.
Second, applying the findings from the primary research, a scalable DMIS was developed using a
collection of available data sources to enable greater insights for data-based decision-making. A
thorough data collection process was undertaken to identify sources that would be of the highest
value to DMO’s. Data was collected on tourism arrivals, visitor spending, visitor profiles,
accommodations, and travel trade. Using Microsoft’s Power BI, the datasets were aggregated, and
the tool was built for two pilot destinations: Ottawa, Ontario and Kelowna, British Columbia.
Third, the DMIS was showcased across ten Canadian DMOs of various sizes to gather feedback
on the adequacy of data generation and application as well as perceived scalability of the model.
This stage of the case involved the refinement and testing of the dashboard to provide interpreted
and relevant information to provide destinations the insight to enhance management decisions.
This study was the basis of research for a start-up company called Klevr Places
(https://klevrplaces.com). Klevr Places is a Canadian company set up to help destinations make
smarter decision making. Some funding was made possible by MITACS, a non-profit national
research organization and Ryerson University in collaboration with Ottawa Tourism and
Destination Canada.
Results
The following will outline the results of the three-phased process of developing and testing a
scalable Destination Management Information System (DMIS).
Primary Research
The results of the primary data collection are summarized below regarding Canadian DMOs’
current practices and barriers regarding data collection, analysis, and decision-making.
Data Collection
Data collection practices amongst DMOs included the identification of relevant Key Performance
Indicators (KPIs), gathering and extraction of data from various sources, as well as the
transforming and housing of data through Business Intelligence (BI) tools. Key findings from the
primary research revealed that KPIs were desired across the domains of arrivals, spend, visitor
profiles, and sector-specific insights; Canada’s national DMO (Destination Canada) was the most
frequently referenced source for data extraction by DMO’s; and Power BI was the most frequently
noted Business Intelligence (BI) Tool for Data Aggregation. In contrast, challenges regarding data
collection included data availability, granularity, timeliness, quality, cost, and comparability.

Data Analysis
Data analysis practices were performed by roughly three quarters of DMOs. However, advanced
analytics were the least performed method of data analysis. Instead, most DMOs engaged in
descriptive statistics and internal or industry benchmarking. Challenges with data analysis came
down to a lack of human capital within the DMO to perform required analytics, small data budgets
to accommodate the high costs of data analysis software subscriptions, and difficulties in providing
drilled down measures due to stakeholder confidentiality concerns.
Date-Driven Decision-Making
DMOs engaged in both internal and external knowledge dissemination to support decision-making.
For both audiences, reports and dashboards were identified as the preferred mediums for
knowledge distribution. Findings also indicated that sustainability and resiliency related decisions
were the lowered ranked in terms of decision-making capacity and that the majority of DMOs do
not collect feedback or follow-up on previously made decisions. These challenges were
perpetuated by difficulties in developing accessible, interesting, and informative mediums for data
distribution; limited skillsets to interpret findings and engage in data storytelling and actional
insights; as well as limited access to decision support systems for data-driven decision-making.
DMIS Development
Following the primary research, a scalable DMIS prototype was developed for Ottawa, Ontario (a
medium, primarily corporate, travel destination in Canada). Five phases were employed in the
construction of the DMIS. Phase one included the identification and collection of relevant
structured and unstructured datasets (i.e., accommodations data, travel trade, arrivals data, etc.).
Data sources that were available to DMO’s of various sizes across Canada were prioritised. The
second phase included the extraction, transformation, and loading (ETL) of each individual dataset
to the on-premises data warehouse in Microsoft’s Power BI. Third, the datasets were amalgamated
through a mapping process whereby relationships were established across comparable datasets. In
the fourth phase, the data was analyzed through Power BI’s on-board processing. Finally, the fifth
phase consisted of visualizing the generated knowledge in a Power BI dashboard DMIS.
Once the DMIS was built for Ottawa, datasets were collected from the same sources for Kelowna,
British Columbia (a small, primarily leisure, travel destination in Canada). Ottawa’s DMIS was
then duplicated, and the datasets were replaced with Kelowna’s. Analytical expressions and visuals
were also updated to reflect this change. The result was two comparable DMIS dashboards that
consisted each of six pages: (1) a destination overview; (2) an arrivals report; (3) a visitor spending
report; (4) a visitor profiles report; (5) an accommodations report; and (6) a travel trade report.
Figure 2 displays the side-by-side comparison of six-page DMISs for Ottawa and Kelowna.

Figure 2. DMIS Prototypes for Ottawa and Kelowna

DMIS Testing
Finally, interviews were held with ten DMOs across Canada of all sizes to showcase the DMIS
and gather feedback on its ability to generate and apply knowledge as well as its scalability.
First, the ability of the DMIS to generate knowledge was assessed across the Data Quality
Dimensions of timeliness, consistency, accuracy, and completeness (Sidi et al., 2012). DMOs
indicated that they trusted the accuracy of the DMIS across both pilot destinations due to the
quality of the data sources and their granularity at the Census Metropolitan Area (CMA) level.
However, some challenges in timeliness, consistency, and completeness were noted. First, due to
the prioritization of obtaining accurate datasets, timeliness was hindered due to a delay in data
availability of approximately one year. Second, DMOs indicated concerns with comparability year
to year due to the use of secondary data sources and the ability to forecast due to limited
comparability. Finally, challenges in comprehensiveness included the lack of sustainability
indicators present in available and collected data sources.
Next, knowledge application was assessed based on the DMIS’s capacity to support seven domains
of smart destination management including building product, identity, commitment, vision,
coalition, sustainability, and resilience (adopted from Wang, 2011). The DMIS was noted to offer
sufficient knowledge application in support of building product, identify, commitment, vision, and
coalition. However, it was noted by several DMOs that the identified challenges in knowledge
generation hindered the capacity to make decisions across all dimensions but specifically the
ability to make sustainability and resiliency decisions.
Finally, scalability was assessed on the ability of the DMIS to be transferred to DMOs of various
sizes. While the DMIS was successfully transferred from Ottawa to Kelowna, it was identified that
with the current datasets, the DMIS was only transferable at the Census Metropolitan Area (CMA)
level within Canada or higher (i.e., tourism region, provincial, national). Thus, the current DMIS
lacked the capacity to be transferred to DMOs representing smaller destinations.
Discussion and Conclusion
As destinations look to plotting a course towards a post COVID-19 recovery in the short term, and
greater resiliency in the long term, the need for current, meaningful data from which to project
forward has moved to a business-critical need. The ability for national, provincial, and regional
bodies to come out of the global pandemic as both strategic and competitive, will bode well for
the country as a destination. The research outlined has clearly identified the challenges that
Canadian DMO’s face in making smart destination management decisions. Namely, while the
DMIS was found to be scalable across Canadian destinations at the CMA level and supported
smart destination management decisions, it was ultimately limited by the lack of timeliness,
consistency, and completeness in available tourism data sources.
These challenges point to several opportunities to support the recovery and future resiliency of
Canadian DMO’s. First, there is a need to develop a nation-wide data acquisition strategy to
strategically resolve the identified data collection challenges and to even the playing field across
DMOs of all sizes. Second, there is an opportunity to develop a more consistent, frequent, and
granular national tourism survey to support management decisions. Third, there is a need to
integrate the United Nations Sustainable Development Goals into tourism measures and key
performance indicators. Fourth, tourism planning and longevity would benefit from adopting a
systems approach towards the holistic understanding and management of tourism destinations.

Finally, while the present study developed and tested a scalable DMIS in Canada, further research
and development is needed towards developing a global DMIS that would support DMOs of all
sizes in making destination management decisions.
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